Isolation and characterization of PDE8A, a novel human cAMP-specific phosphodiesterase.
As part of our efforts to understand the regulation of intracellular cAMP and to generate new targets for pharmacological intervention, we have cloned and characterized the first isozyme in a new family of cyclic nucleotide phosphodiesterases, PDE8A. PDE8A is most similar to PDE4 (38.5% amino acid identity in the catalytic domain), but is clearly not a member of any of the seven known PDE families. We report the cloning of human cDNA encoding the C-terminal 713 amino acids of the protein, including a 283 amino acid region located near the C-terminus that is homologous to the approximately 270 amino acid catalytic domain of other PDEs. In addition, we found cDNA sequences consistent with alternative 5' mRNA splicing analogous to that seen in other PDE genes. PDE8A is expressed in a wide variety of tissues as a approximately 4.5 kb mRNA, with highest levels in testis, ovary, small intestine, and colon. The C-terminal 545 amino acids of PDE8A (the region shared among all splice variants) were expressed in baculovirus. Kinetic analysis of the baculovirus expressed enzyme shows it to be a very high affinity cAMP specific PDE with a Km of 55 nM for cAMP and 124 microM for cGMP. The Vmax (150 pmol/min/microgram recombinant enzyme) is about 10 times slower than that of PDE4. The cAMP hydrolytic activity of PDE8A is not modulated by cGMP at concentrations up to 100 microM. The enzyme requires the presence of at least 1 mM Mn2+ or Mg2+ for maximal activity in vitro, while 100 mM Ca2+ restores only about 20% activity. PDE8A is insensitive (up to 100 microM) to a variety of PDE inhibitors including rolipram, zaprinast, vinpocetine, SKF-94120, and IBMX, but is inhibited (IC50 = 9 microM) by the PDE inhibitor dipyridimole. To give PDE8A a descriptive name that distinguishes it from the other two known high affinity cAMP-specific phosphodiesterases (PDE4 and PDE7), we denote PDE8A as the high affinity cAMP-specific and IBMX-insensitive PDE.